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© Generic, Extensible, Configurable Push-Pull Framework for 
Large-Scale Science Missions 

This framework also has been evaluated for data dissemination supporting the National Cancer 
Institute’s early cancer detection research network. 

NASA’s Jet Propulsion Laboratory, Pasadena, California 


The push-pull framework was developed 
in hopes that an infrastructure would be 
created that could literally connect to any 
given remote site, and (given a set of re- 
strictions) download files from that re- 
mote site based on those restrictions. 

The Cataloging and Ar chiving Service 
(CAS) has recently been re-architected 
and re-factored in its canonical services, 
including file management, workflow 
management, and resource manage- 
ment. Additionally, a generic CAS Crawl- 
ing Framework was built based on moti- 
vation from Apache’s open-source 
search engine project called Nutch. 
Nutch is an Apache effort to provide 
search engine services (akin to Google), 
including crawling, parsing, content 
analysis, and indexing. It has produced 
several stable software releases, and is 
currently used in production services at 
companies such as Yahoo, and at NASA’s 
Planetary Data System. 

The CAS Crawling Framework sup- 
ports many of the Nutch Crawler’s 
generic services, including metadata ex- 
traction, crawling, and ingestion. How- 
ever, one service that was not ported 
over from Nutch is a generic protocol 
layer service that allows the Nutch 


crawler to obtain content using protocol 
plug-ins that download content using 
implementations of remote protocols, 
such as HTTP, FTP, WinNT file system, 
HTTPS, etc. Such a generic protocol 
layer would greatly aid in the CAS Crawl- 
ing Framework, as the layer would allow 
the framework to genetically obtain con- 
tent (i.e., data products) from remote 
sites using protocols such as FTP and 
others. Augmented with this capability, 
the Orbiting Carbon Observatory 
(OCO) and NPP (NPOESS Preparatory 
Project) Sounder PEATE (Product Eval- 
uation and Analysis Tools Elements) 
would be provided with an infrastruc- 
ture to support generic FTP-based pull 
access to remote data products, obviat- 
ing the need for any specialized software 
outside of the context of their existing 
process control systems. 

This extensible configurable frame- 
work was created in Java, and allows the 
use of different underlying communica- 
tion middleware (at present, both XML- 
RPC, and RMI). In addition, the frame- 
work is entirely suitable in a 
multi-mission environment and is sup- 
porting both NPP Sounder PEATE and 
the OCO Mission. Both systems involve 


tasks such as high-throughput job pro- 
cessing, terabyte-scale data manage- 
ment, and science computing facilities. 
NPP Sounder PEATE is already using 
the push-pull framework to accept hun- 
dreds of gigabytes of IASI (infrared at- 
mospheric sounding interferometer) 
data, and is in preparation to accept 
CRIMS (Cross-track Infrared Microwave 
Sounding Suite) data. OCO will leverage 
the framework to download MODIS, 
CloudSat, and other ancillary data prod- 
ucts for use in the high-performance 
Level 2 Science Algorithm. 

The National Cancer Institute is also 
evaluating the framework for use in 
sharing and disseminating cancer re- 
search data through its Early Detection 
Research Network (EDRN). 

This work was done by Brian M. Foster, Al- 
bert Y. Chang, Dana J. Freeborn, Daniel J. 
Crichton, David M. Woollard, and Chris A. 
Mattmann of Caltech for NASA’s Jet Propul- 
sion Laboratory. For more information, con- 
tact iaoffice@jpl. nasa.gov. 

The softxuare used in this innovation is 
available for commercial licensing. Please 
contact Daniel Broderick of the California In- 
stitute of Technology at danielb@caltech. edu. 
Refer to NPO-46185. 


© Dynamic Loads Generation for Multi-Point Vibration 
Excitation Problems 

Marshall Space Flight Center, Alabama 


A random-force method has been de- 
veloped to predict dynamic loads pro- 
duced by rocket-engine random vibra- 
tions for new rocket-engine designs. 
The method develops random forces at 
multiple excitation points based on ran- 
dom vibration environments scaled 
from accelerometer data obtained dur- 
ing hot-fire tests of existing rocket en- 
gines. This random-force method ap- 
plies random forces to the model and 


creates expected dynamic response in a 
manner that simulates the way the oper- 
ating engine applies self-generated ran- 
dom vibration forces (random pressure 
acting on an area) with the resulting re- 
sponses that we measure with ac- 
celerometers. This innovation includes 
the methodology (implementation se- 
quence), the computer code, two meth- 
ods to generate the random-force vibra- 
tion spectra, and two methods to reduce 


some of the inherent conservatism in 
the dynamic loads. 

This methodology would be imple- 
mented to generate the random-force 
spectra at excitation nodes without re- 
quiring the use of artificial boundary 
conditions in a finite element model. 
More accurate random dynamic loads 
than those predicted by current industry 
methods can then be generated using 
the random force spectra. The scaling 


NASA Tech Briefs July 201 1 


27 



